
BUILDING SEISMIC SAFETY COUNCIL

The BuildingSeismicSafetyCouncil(BSSC)isan Independent,voluntarybody
that was establishedunderthe auspicesof the NationalInstituteof Building
Sciences(NIBS)In 1979as a directresultof nationwideinterestIn the seismic
safetyof buildings. Ithas a memsershipof 57 organizationsrepresentinga
wide varietyof buildingcommunityInterests. Its fundamentalpurpose Is to
enhancepublicsafetyby providinga nationalforumthat fostersImprovedseismic
safetyprovisionsfor use by the buildingcommunityInthe planning,design.
construction,regulation.and utilizationof buildings.To fulfill Its purpose.
the BSSC:

1. Promotesthe developmentof seismicsafetyprovisionssuitablefor use
throughoutthe UnitedStates;

2. Recommends.encourages.and promotesthe adoptionof appropriateseismic
safetyprovisionsin voluntarystandardsand modelcodes;

3. AssessesprogressIn the Implementationof suchprovisionsby federal.
state,and localregulatoryand constructionagencies;

4. Identifiesopportunitiesfor Improvingseismicsafetyregulationsand
practicesand encouragespublicand privateorganizationsto effect
such improvements;

5. Promotesthe developmentof trainingand educationalcoursesand mate-
rialsfor use by designprofessionals,builders,buildingregulatory
officials.electedofficials,industryrepresentatives,other membersof
the buildingcommunity.and the public;

6. Advisesgovernmentbodieson theirprogramsof research,development.
and implementation;and

7. PeriodicallyrevIewsand evaluatesresearchfindings,practices,and
experienceand makes recommendationsfor incorporationInto seismic
designpractices.

The BSSC'sarea of interestencompassesall building-typestructuresand includes
explicitconsiderationand assessmentof the social.technical,administrative.
political,legal,and economicImplicationsof Itsdeliberationsand recommenca-
tions.

The BSSC believesthat the achievementof Its purposeIsa concernsharedby
all in the publicand privatesectors;therefore,Its activitiesare strutured
to provideall Interestedentities(e.g..government bodiesat all levels,
voluntaryorganizations,business.Industry,the designprofession,the construc-
tion industry,the researchcommunity,and the generalPublic)with the opportu-
nity to participate.The 8SSC also believesthat the regionaland localdifferen-
ces In the natureand magnitudeof potentiallyhazardousearthquakeeventsrequire
a flexibleapproachto seismicsafetythatallowsfor considerationof the
relativerisk,resources,and capabilitiesof each community.

The BSSC Iscommittedto continuedtechnicalimprovementof seismicdesign
provisions.assessmentof advances Inengineeringknowledgeand design experience.
and evaluationof earthquakeimpacts. It recognizesthatappropriateearthquake
hazardreductionmeasuresand initiativesshouldbe adoptedby existingorganiza-
tionsand institutionsand incorporated,wheneverpossible.into their legisla-
tion. regulations.practices,rules,codes.reliefprocedures,and loan require-
ments so that thesemeasuresand Initiativesbecomean Integralpart of estaoli-
shed activities.not additionalburdens. The BSSC Itselfassumesno standards-
makingand -promulgatingrole; rather,it advocatesthat stancards-formulation
organizationsconsiderBSSC recommendationsfor Inclusioninto theirdocumentsand
standards.
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NOTICE: Any opinions, findings, conclusions, or recommendations ex-

pressed in this publication do not necessarily reflect the views of the

Federal Emergency Management Agency. Additionally, neither FEMA nor

any of its employees make any warranty, expressed or implied, nor assumes

any legal liability or responsibility for the accuracy, completeness,

or usefulness of any information, product, or process included in this

publication.

This report was prepared under Contract EMW-C-0903 between the Federal

Emergency Management Agency and the National Institute of Building Sci-

ences.

For further information regarding this document, contact the Executive

Director, Building Seismic Safety Council, 1015 15th Street, N.W., Suite

700, Washington, D.C. 20005.
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PREFACE

This volume of selected readings is intended to accompany the volume
Societal Implications: A Community Handbook, one of a series of publi-

cations prepared by the Building Seismic Safety Council (BSSC) under
contract to the Federal Emergency Management Agency (FEMA). The objec-

tive of the handbook is simply to provide between two covers a synthesis

of what is known about the most significant societal implications of
adopting new or improved seismic regulations for new buildings in those

communities across the land that are considering such a step. This
accompanying volume of selected readings provides a sampling of more
detailed information.

The handbook is a companion publication to the NEHRP (National Earthquake
Hazards Reduction Program) Recommended Provisions for the Development
of Seismic Regulations for New Buildings. Both are intended for volun-
tary use by interested parties in the nonfederal sector. Comments and
suggestions for improvement of the handbook are earnestly solicited.

Similar publications are scheduled for completion in the next several
months.

FEMA is grateful to the BSSC Board of Direction and its Executive Direc-

tor, to the BSSC committee members and consultants who prepared the
handbook and assembled the selected readings, and to the many other
volunteers whose contributions to and participation in the BSSC study

have enriched the content of these publications. Similar acknowledgment
is due the U.S. Geological Survey for the geotechnical information and

the National Bureau of Standards for the structural engineering and

cost information contained in the handbook as well as for their support
at the four BSSC meetings with building process participants (in Charles-
ton, South Carolina; Memphis, Tennessee; St. Louis, Missouri; and Seat-
tle, Washington) during which many useful insights were obtained.

Federal Emergency Management Agency
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FOREWORD

This volume of selected readings and the handbook it accompanies have

been developed to provide participants in the building process at the

local, state, and regional levels with the information they need to

adequately address the potential effects on their communities of using

new or improved seismic safety design provisions in the development of

regulations for new buildings. It represents one product of an ongoing

program conducted by the Building Seismic Safety Council (BSSC) for the

Federal Emergency Management Agency (FEMA). A brief description of

this program is presented below so that readers of the handbook and

these selected readings can approach their use with a fuller understand-

ing of their purpose and limitations.

BSSC PROGRAM ON IMPROVED SEISMIC SAFETY PROVISIONS

The BSSC was established in 1979 as an independent, voluntary body with

a membership of 57 organizations representing the full spectrum of build-

ing community Interests. Its fundamental purpose is to enhance public

safety by providing a national forum that fosters improved seismic safety

provisions for use by the building community in the planning, design,

construction, regulation, and utilization of buildings. The BSSC Program

on Improved Seismic Safety Provisions is structured to assist FEMA in

achieving national seismic safety goals.

Phases I and 11

Phases I and 11 of the BSSC program have focused on new construction.

During these phases Tentative Provisions for the Development of Seismic

Regulations for Buildings, originally developed by the Applied Technology

Council (ATC), were reviewed and revised (in cooperation with the Nation-

al Bureau of Standards). To assess the economic impact, usability, and

technical validity of the amended provisions, 17 design firms in 9 major

cities,l where the seismic risk varies from high to low, were retained

to prepare trial designs of the structural systems of various types of

buildings. The trial design effort included 46 buildings and each was

designed twice--once according to the amended ATC document and once

according to the prevailing local code for the particular location of

the design.

The amended ATC document was further revised in light of the results of

these trial designs and in late 1984 was submitted by the BSSC for ballot

lCharleston, South Carolina; Chicago, Illinois; Ft. Worth, Texas;

Los Angeles, California; Memphis, Tennessee; New York, New York; Phoenix,

Arizona; St. Louis, Missouri; and Seattle, Washington.
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to its members (see inside back cover) as The NEHRP (National Earthquake

Hazards Reduction Program) Recommended Provisions for the Development of
Seismic Regulations for New Buildings.

Phase III

During Phase III of the BSSC program, modifications are being made as
a result of this first ballot. The document that results, NEHRP Recom-
mended Provisions--1984, will reflect the consensus approval of virtually
all segments of the building community and its publication is expected
in late 1985. Since the NEHRP Recommended Provisions document is to
present the most up-to-date data and technology in the context of a ra-
tional, nationally applicable approach to seismic safety design, its
continuous revision and the issuance of subsequent editions are to be
expected.

The BSSC also has examined the societal implications that could be ex-

pected as a consequence of utilizing the NEHRP Recommended Provisions
as a source document in the development of local regulations, especially
in communities east of the Rocky Mountains that have, to date, been
largely unconcerned about the seismic safety aspects of building design.
The handbook and this accompanying volume of selected readings present
the results of that study.

Related Efforts

In related efforts the BSSC is examining the likely impact of the NEHRP
Recommended Provisions on building regulatory practices and is developing
materials and plans for encouraging maximum use of the NEHRP Recommended
Provisions. In a joint venture with the Applied Technology Council and
the Earthquake Engineering Research Institute, the BSSC is also examining
the issues involved in improving the seismic safety of existing buildings
and critical facilities. Informationon these subjects will be published
separately.

SCOPE OF THE HANDBOOK

The potential societal impacts of using new or improved seismic safety
design provisions in developing regulations for new buildings are var-
ied and difficult to quantify definitively. Nevertheless, after meeting
with building process participants and seismic safety experts and pooling
the expertise of its members, the BSSC Committee on Societal Implications
has identified a number of potential impacts that require community

consideration. The emphasis is on new buildings, and existing facilities
are discussed only to the extent that seismic safety provisions for new
buildings affect them.



DEVELOPMENT OF THE HANDBOOK

To develop the needed information, the BSSC Societal Implications Com-

mittee attempted to identify the many principal concerns, issues, and

problems connected with utilization of the NEHRP Recommended Provisions

by meeting with building process participants in four selected areas:

* Charleston, South Carolina
* Memphis, Tennessee
* Seattle, Washington
* St. Louis, Missouri

Charleston and Seattle already enforce seismic safety provisions for

new buildings while Memphis and St. Louis do not. Although these four

communities have somewhat different physical, social, and economic char-

acteristics and different degrees of seismic risk, they are representa-

tive of a broad range of seismic conditions and urban characteristics

that exist in the United States.

The committee supplemented the information It gathered in the four com-

munities with information from the literature and with the expertise

and experience of its individual members so that it could present the

users of the handbook with relatively authoritative, if not completely

comprehensive, guidance.

CONTENT OF THE HANDBOOK AND THESE SELECTED READINGS

In the chapters included in the handbook:

* The potential impacts identified by the committee are described.

* Information sources and data bases that may be able to provide

communities with general as well as specific information and

guidance are listed.

* General terms related to earthquakes are defined and the modified

Mercalli intensity (MMI) scale and the Richter magnitude scale

are described.

In this accompanying volume of selected readings, the committee has

assembled a series of papers that address various aspects of the seismic

safety issue. A number of these papers were prepared specifically for

the BSSC study and several were presented at the BSSC committee meetings

with building process participants. Several other papers were originally

presented at a 1984 FEMA workshop but were not published. One other

paper was suggested for inclusion by a BSSC committee member. Included

are:

* An estimate of the impact of the NEHRP Recommended Provisions

on design and construction costs developed for the BSSC study

"Cost Impact of the NEHRP Recommended Provisions on the

Design and Construction of Buildings" by Stephen F. Weber,

National Bureau of Standards
xi



* Descriptions of the seismic hazard in various areas of the United
States developed for the BSSC study

"Earthquake at Charleston in 1886" by G. A. Bollinger,
Virginia Polytechnic Institute and State University

"Earthquake Hazards in the Memphis, Tennessee, Area" by
Arch C. Johnston and Susan J. Nava, Tennessee Earthquake
Information Center

"Evaluation of the Earthquake Ground-Shaking Hazard for
Earthquake Resistant Design" by Walter W. Hays, U.S. Geol-
ogical Survey

"Introduction to Seismological Concepts Related to Earth-
quake Hazards in the Pacific Northwest" by Stewart W. Smith,
University of Washington

"Nature of the Earthquake Threat in St. Louis." by Otto
W. Nuttli, St. Louis University

* Explanations of seismic safety codes

"Development of Seismic Safety Codes" by Robert M. Dillon,
American Council for Construction Education

"The Purpose and Effects of Earthquake Codes" by Theodore
C. Zsutty, San Jose State University, and Haresh C. Shah,
Stanford University

* Descriptions of current seismic hazard mitigation practices and
programs,

"Current Practices in Earthquake Preparedness and Mitig-
ation for Critical Facilities" by James E. Beavers, Martin

Marietta Energy Systems, Inc.

"Management of Earthquake Safety Programs by State and
Local Governments," by Delbert B. Ward, Structural Facili-

ties, Inc.

* A description of recent seismic safety policy research developed
for the BSSCstudy

"Summary of Recent Research on Local Public Policy and
Seismic Safety Mitigation" by Claire B. Rubin, George Wash-
ington University

* A summary of the BSSC committee meetings with building process
participants in Charleston, Memphis, St. Louis, and Seattle

* A relatively extensive set of references to serve as the basis
for more detailed research
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* The list of information sources and the glossary of terms that

also appear as Chapters 7 and 8 of the handbook

Although the readings presented herein are far from comprehensive, they

are intended to give the handbook user some idea of the sorts of infor-

mation that are available. In addition, the set of references and the

list of information sources, which are included in both the handbook

and the selected readings volume, will give interested readers some

guidance about what to look for and where to find it when they pursue

topics of special interest.
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REQUEST FOR FEEDBACK

Because every community is unique in some way, FEMA and the BSSC urge

those using the handbook and these accompanying readings to provide

feedback on their experiences. If the handbook is to serve its purpose

as one means for providing up-to-date, experience-based seismic design

information, reports from its users are essential.

A "Feedback Sheet" is included at the back of both the reports to make

the response process easier and to permit users to request additional
information. Every attempt will be made to integrate what is learned

into future publications and to inform those who respond about the ex-

periences of other communities and about subsequent BSSC and FEMA ef-

forts.
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